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MIL-S-901C(NAVY)
15 January 126}
SUPERSEDING -
MIL-S-901B(NAVY)
9 April 1954

'MILITARY SPECIFICATION
SHOCK TESTS,H.I.(HIGH-IMPACT); SHIPBOARD MACHINERY,

EQUIPMENT AND SYSTEMS, REQUIREMENTS FOR

——

All interested bureaus of the Department of the Navy have
concurred in the use of this specification.

1. SCOPE

1.1 Scope.- This specification covers the shock testing require-
ments for shipboard machinery; equipment and systems which are requirsd
to resist High Impact (HI) mechanical shock. The requirements are for
the purpose of determining the suitability of machinery, equipment and
systems for use under the effects of the severe shock which may be in-
curred in wartime service.

- 1.2 Classification.- Equipment and test classifications shall be of
the categories specified in gection 2.1 and as specified in the individual
equipment specification. o

2. APPLICABLE DOCUMERTS

2.1 The following documents, of the issue in effect on date of
Invitation for bida or request for proposal, form a part of the specifi-
cation to the extent gpecified herein.

SPECIFICATIONS

MILITARY L

MIL-P-1502/ - Plates, Identification Information

| , and Marking for Identification of
Electricax'Electronio and MecLanical
Equipment .

MIL~P-15035 - Plastic Sheet, Laminsted, Thermosetting,
Cotton-Fabric Base, Phenolic-Resin.

MIL-S-16113 - Steel Plate, Hull and Ordnance, Structural,
Black (Uncoated) and Zinc-Coated
(Galvanized) (Navy).
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MIL-S-901C(NAVY)

MILITARY (conttd)
MIL-S-20166 - Steel, Bars and Shapes (for Hull Construction)
(Including Material for Drop and Miscellaneous
Forgings).
MIL-W-21157 - Weldment, Steel, Carbon and Low Alloy (Yield
Strength 30,000-60,000 P.S.I1.).
MIL-E-22200/1 - Electrodes, Welding, Mineral Covered Iron-
Powder, Low Hydrogen Medium and High Tensile
Steel as Welded or Stress-Relieved Weld
Application.
STANDARDS

MILITARY
MIL-STD-8 - Dimensions and Tolerances.
MIL-STD-9 - Screw Thread Conventions and Methods of Specifying.
MIL-STD-10 - Surface Roughness, Waviness and lay.
MIL-STD-19 - Welding Symbols.
MIL-STD-20 - Welding Terms and Definitions.
MIL-STD-22 - Welded-Joint Designs.

DRAWINGS

BUREAU OF SHIPS
10-T-2145-L - HI Shock Testing Machine, Light Weight
645-1973904 - Floating Shock Platform, General Arrangement
and Details
N0O807-655947 - HI Shock Testing Machine, Medium Welght

PUBLICATIONS

BUREAU OF SHIPS

NAVSHIPS 250-423-30 ~ Shock Design of Shipboard Equipment,
Dynamic Analysis Method.

NAVSHIPS 250-423-31 - Shock Design of Shipboard Equipment,
Interim Design Inputs for Submarine ad
and Surface Ship Equipment.

NAVSHIPS 250-660-30 - A Guide for Design of Shock Resistant
Naval Equipment.

NAVSHIPS 900-185 -~ Guide for the Design of Shock and

Vibration Resistant Electronic Equipment.

NAVAL RESEARCH LABORATORY .
Report 5618 - Navy High-~Impact Shock Machines for Light
Weight and Medium Weight Equipment.

DAVID TAYLOR MODEL BASIN
UNDERWATER EXPLOSIONS RESEARCH DIVISION
UERD neport 7-61 - Floating shock rlatform for Snock
Testing Equipment Up to 30,000 Pounds.
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AN
(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the
contracting officer.)

2.2 Other publications.- The following document forms a part of
this specification to the extent specified herein. Unless otherwise
indicated, the issue in effect on date of invitation for bids or request
for proposal shall apply.

NATIONAL BUREAU OF STANDARDS
Handbook H28 - Screw-Thread Standards for Federal
Services. . '
(Application for copies should be addressed to the Superintendent of
Documents, Government Printing Office, Washington 25, D.C.)

3. REQUIREMENTS

3.1 General requirements and definitions.-~ General requirements and
definitions shall be as specified in 3.1.1 through 3.1.5.3.

3.1.1 Grades (see 6.1).-

3.1.1.1 Grade A.~ Grade A items are machinery, equipment and systems
essential for the safety and continued combat capability of the ship. Design
shall be suitable to withstand shock loadings without significant effect on
performance’ (see 6.1) and without any portion of the equipment coming adrift
or.otherwise creating a hazard to personnel or vital systema (see 3.2).

3.1.1.2 Grade B.- Grade B items are machinery, equipment and systems
not reguired for the safety or continued combat capabllity of the ship.
Design shall be suitable to withstand shock loadings without the equipment
or any external portion of the equipment coming adrift or otherwise creating
a hazard to personnel or vital systems.

3.1.2 Equipment classification (see 6,1).-

3.1.2.1 Hull mounted.- Hull mounted items are all machinery, equip-
ment and systems or components thereof, located below the main deck and
supported principally by the main structural members of the ship, including
structural bulkheads. Items located on light platforms, decks or similar
structure are excluded.
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. 3.1.2.2 Deck mounted.- Deck mounted items are machinery, equipment and.
systems or components thereof located on main deck or above for surface

ships and items located on light platforms, decks and non-structural
bulkheads for all ships.

3.1.2.3 Shell mounted.- Shell mounted items are equipment or components
thereof attached diractly to shell Plating below waterline.

3.1.2.4 Principal units,- Principal units are items of equipment or
assemblies of equipments which gare the major parts of a system such as
diesel-generator sets,air conditioning plants, switchboards, radio transmitters,
steam generators, missile launchers or larger valves directly supported by ships
structure.

3.1.2.5 Subsidiary componént.- Subsidiary components are items of
squipment or assemblies of '~ equipments which form a part of, or are supported
on, a principal unit.These ,would include such items as the diesel engine of
- a diesel-generator set, the electric motor of an air conditioning unit, the
power supply section of a radio tranamitter, a switchboard circuit breaker,
items which are attached to the steam generator or a valve supported by the
attached piping and similar items. -

3.1,2.6 Subassemblies.-- Subassemblies are parts or groups of parts
of a subgidiary camponent or a system. This would include such items as
thermometera, individual gages or meters, relays, resistors, and similar
items. The distinction between subassembly and assembly or part as used harein
may be different than that used in various equipment specifications. As used
herein it is the smallest breskdown of a complete system which may be
accepted as a separate unit under this specification. .

3.1.3 C(Classes (see 6.1).-

3.1.3.1 (Class I.- Class I equipment is defined ss that which will
perform its specified functions, under HI shock, without the use of either
external or internal resilient mountings,

3.1.3.2 Class II.- Class IT equipment is defined as that which will
perform its specified functions, under HI shock, with the use of resilient
mountings which are allowed or required by the individual equipment specification.

3.1.3.3 Class III.- Class 171 equipment is defined that which has
shipboard applications both with and without the use of resilient mountings
and 1s therefore required to meet both ¢lass I and class II requirements.

3.1.4 Test classification (see 6.1)-. -

3.1.4.1 Lightweight.- The lightweight test (seé 4.2.3.1 and L.2.4.1)
is g plicable to items welghing approximately 250 pounds or leas (see 4.2.4.1.2).
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3.1.4.2 Medium weight.- The medium weight test (see 4.2.3.2,4.2.4.1.2 and
4.2.4.2) is applicable to itams weighing approximately 250 pounds to
6000 pounds. (The total weight of oquipment and test fixture shall not
exceed approximately 7400 pounds).

3.1.4.3 Heavy weight.- The heavy weight test (see 4.2.4.3) is
applicable to items weighing approximately 6000 pounds to 30,000 pounde.
Under certain circumstances heavier loads are possible (see 4.2.3.3).

3.1.5 Types (see 6.1).~

3.1.5.1 TIype A.- Type A test is a test of a principal unit (see 3.1.2.4).
The type A test is a preferred type of test and shall be specified whenever a
testing facility or machine of sufficient capscity is available.

3.1.5.2 TIype B.~- Type B test is a test performed on a subsidiary
component (see 3.1.2.5) and shall be performed for those cases where a
testing machine or facility of sufficient capacity to perform a type A test
of the principal unit 1s not available. A type A test may be required in
addition to a type B test of the components as specified in the applicable
equipment spacifications. Inasmuch as a type B test applies to subaidiary
components having specific applications, approval will be 1‘mited to the
specific application.

3.1.5.3 Iype C.- Type C test is a test of subassemblies (see 3.1,2.6)
having a variety of shipboard applications. A subassembly approved under
type C test may be used aboard ship, subject to any limitation specified
in the approval letter. Shock tests of a principal unit shall be required
even though all subassemblies of the unit have successfully passed type C
testing. Any requests for waivers of this requirement together with
assembly and mounting details of the components and supporting structure
and suitable analysis shall be submitted to the bureau or agency concerned
for approval.

3.2 Basls of acoeptabilivy.(see 6,1).-

3.2.1 Acceptability shell be based on machinery, equipment and system
bebavior during or following the -specific tests in accordance with the
requirements of the particular grade of shockproofness specified (grade A
or B). Unless otherwise specified acceptance shall be based on the require-
zents of grade A (see 3.1.1.1). For grade A items where the minimum
acceptable performance is not specified the requirements following the test
ahall be the same as those prior to the test.
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3.2.2 Extension of shock tests.~ Action concerning previous acceptance
of an item may pe extended to cover another providing that it can be clearly
shown that the original item was subjected to shock tests and successfully
passed and that the design of the untested equipment, its intended services
and shipboard installation are such as to result in 4u equal or better degree
of shock resistance (see 6.2). Request for extension action, togsther with
supporting evidence, shall be submitted to the bureau or agency concerned for
approval. A de ign which has been approved by extension action shall not be
used as a basls for further extension requests.

3.2.2.1 Extension of previously accepted items.- Items previously accepted
in accordance with the requirements of the previous issue of this specification
may be extended forwgcceptance under the requirements specified herein by
meeting any additiomal testing spe¢ified herein.

3.3 Marking.-

3.3.1 Note for drawing.- Equipment which meets the requirements
specified herein and has been approved as being of HI shock design shall
include the following marking on the assembly drawlng for the squipment.

(a) Shockproofness grade A or B.

(b) Basis of acceptance (shock tests on light welght, medium
weight machine or floating shock platform, shock tests
sxtended by letter , and so forth.

(¢) If shock tested the following additional information shall
be provided:

(1) Type of mounting fixture used (for example), fixture 4A
as shown on figure 5, fixture A4C as shown on figure 6,
and 30-degree mounting as shown on figure 10, and other
types of mounting fixtures.

(2) Equipment cless (class I, II or III with
(external or internel) resilient mountings) .

3.3.2 Marking on equipment using resilient mountings.- For class II
and III when using external mounts, the Federal Stock mumber (FSN) (or
commercial designation if FSN not applicable) of the intended mount shall be
indicated at a lecatlon adjacent to each mount. The marking may be sccomplished
by a separate plate conforming to MIL-P-15024. This marking shall read as
follows:

"Mount No. (Federal stock no. or commercial
designation) only is to be used in this location”

4. QUALITY ASSURANCE PROVISIONS

4.1 General quality assurance provisions.- Machinery, equipment and
systems which are within the weight and space capacity of shock tssting machlnes
or facilities shall be demonstrated to be acceptable by shock taesting or extension
of shock tssts in accordancs witha “he applicmbla procrdures of this apecification.

6
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4.2 Shock testing.-

4.2,1 Standard Navy shock testing machines.- Shock testing machine for
light weight, medium weight and heavy weight equipment shall be as follows:

(a) Light weight equipment.- Shock testing machine shall be
as shown on figure 1.

(b) Medium weight equipment.- Shock testing machine shall be
as shown on figure 2.

(c) Heavy weight equipment.- Shock testing machine shall consist
of a floating shock test platform as shown on figure 3.

4.2.2 Design of test fixtures.-

4.2.2.1 Typs A.- For type A tests, the principal unit to be testsd shall
on the shock machine or floating shock platform in a manner simulating the
most severa (as regards shock) service condition and method that csr be used
aboard ship (see 6.1). This mounting fixture shail be specified in the in-
dividual squipment specification. Means provided for securing the apparatus
when installed on shipboard, shall be used in mounting the apparatus for the
shock test.

4.2.2.2 Type B.- For type B wests, the subsidiary comp. nents shall be
mounted in a manner which is approved by the bureau or agency concerned, as being
dynamically equivalent to the mounting provided when they are assembled to form the:
principel unit. When a specific fixture design is not spscified ir the individual
equipment specification the contractor shall provide a fixture for shock testing the
component which will produce the same natural frequencies {plus 20 percent,
minus 10 percent) as those present on the complele and instslled principal unit.
If alternate methods of attachment to the principal unit are poseible then the
test fixture shall be designed to simulate the most severs condition.

4.2.2.3 Type C.~ Type C, subassemblies shall be subjected to shock testa
only if they will have general applicationa. Such subassemblies ahali be mountsd
on the test machine in the manner specified in the individual equiment Bpecifi-

cation or shall be mounted so as to simulate the most severe condition which
may be encountered in service.

4.2.3 Methods of mounting (see 6.1).-

4.2.3.1 Light weight equipment.- The shock machine for 1light weight
oquipment. 1s provided with the anvil plate as shown on figure 4. Unlesa
otherg}pg specified in the contract or order, or the individual equipment
qpeelfication, the apparatus to be tested shall be mounted by msars of
standard mounting fixtures 4A, 4C, 6D-1, 6D-2 or &E as shown on figure 5
%hrouEhZBZOE)a substitute approved by the bureau or agency concerned
s 4.2.2.2).

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T02:28Z
Check the source to verify that this is the current version before use.



MIL-S-901C (NAVY)

4.2.3.1.1 An item of equlpment that har passed the shock test when
mounted on fixture 4A or 4C as appropriate, need not bve retested for
applications where the fixture 6E mounting would ordiuarily be required.
For example, a switch that has passed tests on fixture 4A or 4C need not
be retested on fixture 6E if it is to be utilized as a controller com-
ponent. When an item of equipment has passed shock tests mounted on the
tixture 6D or 6F, it shall be limited to. applications for which these
mountings are # jropriate. Where a specific test flxture 1s designated
in the individusl equipment specification, the fixture shall be utilized
in all instances unless exception 1s made by the bureau or agency concerned.

4.2.3.1.2 When the equipment has been mounted for a test upon a

standard fixture, i1ts position upon the fixture shall not be changed during
the course of the test.

4.2.3.1.3 There shall be nc variation in the construction of these
standard fixtures without specific approval of the bureau or agency
concerned. In the event that none of the standard fixtures can be
utilized for a particular plece of equipment, or if there is some doubt as
to which fixture 1s applicable, the buresu or agency concerned shall be
consulted. It 1s the intent of these standard fixtures to approximste
the actual rigidity encountered aboard ship in the utilization of the
particular equipment.

4.2.3.2 Medium weight equipment.- The shock machine for testing
medium weight equipment shall be as shown on figure 2. The equipment
shall be attached to the anvil table of the machine by means of a fixture,
as specified in 4.2.2. In general, the fixture should provide a stiffness
approximately equivalent to the most rigid mounting on which the equipment
would normally be placed aboard ship. The standard mounting platforms
shown on figures 9-1, 9-2 and 10-1 and 10-2 are approved for use unless
mounting adaptors differing from those shown are specified in the in-
dividual equipment specifications.

4.2.3.3 Heavy weight equipment.- If the location and characteristics
of the shipboard structure are not known, or if several locations are possible,
the equipment shall be installed in a manner to simulate the most severe con-
dition likely to be encountered. The unit shall be amttached to its foundation
and test fixture for tests in accordance with the manufacturer’s installation
drawings. The upper weight limit of approximstely 30,000 pounds (40,000
pounds at the San Francisco Naval Shipyard facility) 1s established for
equipment on the floating shock platform and may be reduced or increased
depending on the individual test installation as it affects the stablility of
the test machine.
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4.2.4 Test procedure.-~ The apparatus or equipment shall be tested
in each of the operating conditions specified in 6.1 for example, motors
shall be tested running at rated speed and at ‘standstill, and contactors
shall be tested in the open and closed position and equipment shall be
tested at deslgn pressure. Directional test on the light weight and
medium welght shock machines may be scheduled to minimize changes in test
set-ups. Unless otherwlse specified in the individual equipment specifi-
cation, the procedure shall be as specified in 4.2.4.1 through 4.2.4.3.

4e2.4.1 For light weight equipment,-

4.2.4.1.1 A total of nine blows shall be epplied, employing the
machine shown on figure 1. Three blows shall be applied parsllel to sach
of three principal axes of the apparatus being tested, the three blows
for each direction to be with heights of hammer drop of 1 foot, 3 feet,
and 5 feet. For light weight equipment having two or mdre electrical or
mechanical operating conditions (for example, circuit-breakers and switches),
the nine blows shall be delivered for each condition; separate items of
equipment may be submitted for each series of nine blows if desifed‘by the
manufacturer,

4.2.4.1.2 Equipment within the range of 250 to 400 pounds may be
tested on the light weight machine if specified by the bureau or agency
concerned. Requests for HI shock tests on squipment in this weight range
shall indicate whether tests are desired on the light or medium weight
machine, A note shall also be incorporated on the applicable drawing
indicating the shock machine utilized.

4.2.4.2 For medium weight equipment.- Tests for medium welght
equipment shall be made on the medium weight shock machine shown on figure 2.
The mode of equipment operation during the tests shall be as specified in
individual equipment specification. A minimum of six blows shall be applied
(see 4.2.4) consisting of three groups of two each. For each group, the
height of hammer and the initial up travel of the anvil table shall be as
shown in table I. One blow of each group shall be with the equipment mounted
on an inclined orientation. The fixture used shall conform to the requirements
specified in 4.2.3 and should be similar to the fixture shown on figure 10-1 or 10-2.
Additional blows in -each group may be required by the individusl equipment
specification to account for special modes of equipment operation or other
mounting axis orientations.
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Table I ~ Test schedule for medium weight shock machine.

Group number I II III
Number of blows 2 2 2
Anvil table travel, inches---- 3 3 1-1/2
Total weight on anvil table, 1 Height of bammer drop 2
{Pounds) (Feet)
250 - 1,000 0.75 1.75 1.75
1,000 ~ 2,000 1.0 2.0 2.0
2,000 -~ 3,000 1.25 2.25 2.25
3,600 - 3,500 1.5 2.5 2.5
3,500 - 4,000 1.75 2.75 .75
4,000 - 4,200 2.0, 3.0 3.0
4,200 - 4,400 2.0 3.25 3.25
4,400 - 4,600 2.0 3.5 3.5
4,600 - 4,800 2.25 3.75 3.75
4,800 - 5,000 2.25 4.0 4.0
5,000 - 5,200 2.5 FAN, 4.5
5,200 - 5,400 2.5 5.0 5.0
5,400 - 5,600 2.5 5.5 5.5
5,600 - 6,200 2.75 5.5 5.5
6,200 -~ 6,800 3.00 5.5 5.5
6,800 - 7,400 3.25 5.5 5.5

1Total walght on anvii table is the sum of equipment weight plus
welght of mounting.

2The height of hammer drop shall be measured by means of the
existing markings on the scale of the machins, no corrections
being made for the added anvil table travel. for the blows of
groups I and II.

4.2.4.3 For heavy weight squipment.- Tests for heavy weight equip-
ment shall be conducted on the floating shock test platform shown on figure 3

Unless othsrwise specified in the individual equipment specification, the
teat series shall consist of five shots using 60 pound charges suspesnded

2/ feet below the water surface, at horizontal range of &0, 40, 30, 25, and
20 feet, from the near side of the platform. Requirements for squipment
operation, orientation, inspection, instrumentation, and similar facilities,
shall be as specified by the bureau or agency concerned, Navy Department,
Bureau of 8hips, Code 423, David Taylor Model Basin or the San Francisco
Naval Shipyard may be contscted regarding use of these facilities.
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4.2.5 General test procedures,-

4.2.5.1 All mounting bolts of the test item and shock machine mounting
shall be tightened before each blow only as necessary to compensate for the
loosening due to seating in of the mating surfaces. Excessive bolt yielding
or loosening shall be consldered as cause for rejection.

4L.2.5.2 The behavior of the equipment under test shall be recorded when
and as specified by the bureau or agency concerned (see 6.1).

4.2.5.3 The test report preparsd by the test activity shall include
detailed descriptions of any damage incurred during each blow, and, where
practicable, photographs showing the damage incurred should supplement this
description. When equipment performance under test is monitored, as may be
required by the applicable individual equipment specification, a copy of such
records shell be included in the test report. In addition the overall
dimensions, the weight, and the approximate location of the center of gravity
of the equipment, together with & sketch or phctographs of the method of
mounting on the shock-testing machine, shail be recorded and shall be included
in the report.

4.2.5.4 After completion of the shock tests, grade A machinery,
equipment and systems shall be given suitable test to determine
whether or not it performs its specified functions isee 6.1). For
equipment on which hydraulic pressure tests are required such tests shall be
made at the pressure specified for tests in the individual equipment specifi-
cation. Grade B machinery, equipment and systems, shall be given sufficient
Lests to insure that as a result of the shock tests no personnel or
other hazards are created such as sericus steam leaks, release of toxic geses,
electrical shorts or other hazards.

4.2.6 Disposition of shock tested equipment.- When a teét sample has
satisfactorily passed the shock test and is to be retained by the government,
the menufacturer shell thoroughly examins the sample and correct all damage
which may have occurred during the test. Upon completion of shock tast a
post-shock test examination and correotive measures as specified in the in-
dividual equipment specification shall be performed. Disposition of the test
sample sha%l ge as specified in the individual equipment specification.

4.2.7 Test records - government and commeréisl test facilities.-

4.2.7.1 Form.- Ths results of shock tests shall be reccrded on
form NAVEXOS 3373 (see 6.3). A copy of the completed form together with
coples of cther required data shall be submitted by the testing faciiity
to the ordering activity and to the bureau or agency concerned,

11

Source: https://assist.dla.mil -- Downloaded: 2016-12-11T02:28Z
Check the source to verify that this is the current version before use.



MIL-S-901C (NAVY)

4.2.7.2 Acceptance report,- If the equipment passes the HI shock
test satisfactorily, as determined by the Government reviewing authority
or other reviewing authority, the equipment may be accepted as far as
shock is concerned or referred to the procuring activity for action. A
ccpy of the reviewing action, along with a copy of the test report, shall
be forwarded to the procuring activity.

4.2.7.3 Rejection report.- If the equipment fails to pass the HI
shock test satisfactorily, as determined by the Government reviewing
authority or olher reviewing authority, the manufacturer shall be so advised.
The manufacturer: shall then inform the procuring activity, via the Government
reviewlng authority or other authority, as to the proposed design changes
which will correct the deficiencies. In certaln cases the bureau or agency
concerned may decide to mccept the equipment as HI shockproof on the basis of
the corrective design changes rather than to require retestis.

4.2.8 Design guidance for shock tests.- Section 6.2 and the following
documents provide useful information for the design and analysis of ltems
which are required to pass shock tests. The application of this design guidanc
material shell not detract from or take precedence over successfully passirg
the test requirements specified herein.

() NAVSHIPS 250-660-30.

(b) NAVSHIPS 250-423-30.

(c) NAVSHIPS 250-423-31.

(d) NAVSHIPS 900-155-A.

(e) Naval Research laboratory Report 5618.

(f) UERD Report 7-61 (Explains general procedures and provides
typical input motions).

5. PREPARATION FOR DELIVERY
5.1 This sectlion is not applicable to this specification.
6. NOTES
6.1 Ordering data.- Procurement documents should specify the following:
(a) Title, number and date of this specification.
(b) Grade (A or B) of shockproofness required (see 3.1.1).
(¢) Equipment classification (see 3.1.2).
(d) Classes required (see 3.1.3).

(e) Tests classification (see 3.1.4).
(£} Types required (see 3.1 5).

(g) Definition of "failure to perform specified functions®.-
Define minimum acceptable performance of the equipment

or component during and following shock.test such as extent of
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momentary malfunction if permitted, degree of parmanent
deloramation if permitted, degree of permanent functional
impairment allowed, maximum misalignment, cperatiocnal
checks after shock test such as meeting a specified
hydrostatic tesc pressure, insulation breakdown tests,
leakage rates, (see 3.2, 3.2.1 and 4.2.5.4). ‘

(h) Method mounting equipment for test. - (Designate test
fixture to be used, method of simulating reactions of
attached loads such as piping connections and other externsl
test if other than specified in this specification) (see 4.2.3)

(1) Mode of equipment operation during tests.- (Energized, de-
energized or both, pressurized, rated speed or other operating
conditions, special monitoring or other instrurentation
required) (ses 4.2.4 and 4.2.5.2).

(j) Disposition of shock tested samples.- (Deliver for use aboard
ship, acceptable afier specific repairs) (see 4.2.6),

(k; Exceptions to this specification.

(1) Number of individual articles from each manufacturing lot to be
tested.

6.2 General information.-

6.2.1 The following information is listed herein for the assistance
of the désigner and, for the assistance of the bureau or agency coné¢erned
approving drawings prior to manufacture:

(a) ALl items have motion under shock. Nothing is "rigidn
except in a relative sense.

(b) The relative deflection of components under shock ean
be quite large and accordingly there should be ample
clearances and sufficient lead wire length, and so
forth, to prevent electrical short circuits, collisio
damage and broken or over-strained ‘conrections.

(c) Desirable material properties are strength, duetility
(et least 10 percent elongation), and, in some cases,
low density. Undesirable properties are brittleness,
low impact, resistance, and high notch sensitivity.

(d) In the application of material, ample cross sections
should be provided and factors causing stress con-
centration such as sharp notckes and sudden changes
in cross section should be avoided.

(e) In the design of rechanisms (for example, voltage
regulators and relays) well comstructed hinges or
shafts and bearings are preferred to knife-sdge pivots.
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() Levers, linkages and ot..er moving parts of mechanisms
should be dynamically balanced (either individually or
in groups), whenever practicable, in order to reduce
the tendency to mal-operate under shock. This 1s
particularly applicable to such items as circuit-
breakers, rotary solenoids, and relays.

(g) The cantilevering of components should be avoided
c‘nce such mountings deflect excessively and can
prroduce large stresses. Such arrangements can also
lead to problems under shipboard vibration conditions.
Adequate consideration should be given to the frequency
relationship between the expected shock environment,
the equipment on its foundation and internal or
external components. Any condition of near resonance
can be expected to produce excessive shock response
and therefore should be avoided.

(h) Friction cannot be depended upon as & means for
retaining relative position of components under
dynamic loads. A positive means for holding, driving ang
positioning should be used in lieu of any frictional
device regardless of its apparent static holding
power.

(1) Components or assemblies which are designed to provide
quick access or removal must have adequate means to
provide secure lock-in and support when in their normal
osperating position.

(j) Bolted joints. Where bolts (cap screws, machine screws
and studs are included), are installed in clearance
holes the clearance should be minimized to properly
share bolt shear loads and to reduce the effect of
impacting due to load reversals under shock. The
following is for general guidance;

Nominal bolt diameter Maximum diameter of hole

3/4 inch snd smaller Nominal bolt diameter plus 1/32 inch
Larger than 3// inch Nominal bolt diameter plus 1/16 inch

Where alignment must be maintained, fitted bolts or other
positive methods should be used. All bolted joints tend
to loosen under shock. Proper bolt design, sufficient
pre-stress and sdequate finishing and sizing of joint
surfaces can eliminate or reduce this tendency. For joints
employing "C" rings of similar sealing devices, proper
bolt pre-stressing is essential to prevent the flanges from
parting under shock, even momentarily, and the gasket being
displaced (by action of the internal- hydrostatic forces).
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In general, bolts should be tightened (pre-stressed) to a
maximum value consistent with the allowable stress, the effects
of combined loads and operating conditions. Friction type lock
nuts and similar locking devices may help to preserve the initial
pre-stressing and will be of value towards minimizing

the possibility of additional damage in the event the

joint does become loose following shock loadings.

Except for very small items of equipment, such as gages,
mounting bolts less than 1/2 inch in diameter should not

be used because of the inherent danger of overstressing

during the initial or subsequent tightening. Reduced

shank or hollow bolts increase the capability of the

bolt to absorb energy, however, in almost every case

of joint design it 1is desired to transmit energy

rather than absorb it.

(k) Welding. When possible locate welded joints away
from highly stressed areas. The effects of stress
reversals must be considered in joint selection.

Weld sizes should make allowance for corrosion,
difficulty in welding, discontinuities and other
factors which tend to reduce strength. The sffect
of heat on the material as a result of welding,
especially aluminum and similar materials, should be
determined and allowed for. The ability to perform
weld inspections satisfactorily should be considered
in the design of joints.

(1) Piping. Threaded pipe and fittings should be avoided.
Where threaded connections cannot be avoided, flex-
ibility should be provided to minimize the load on
the threads. Flexibility should be provided in piping
runs between different components or where they are
attached to structuregs that can have relat.ive move-
ment urder ‘shock. The inertia effecte of piping can
be large and sufficlent support should be provided so
as not to over-stress or in some cases even elastically
deform the equipment.or associated valve or fitting
excessively.

(m) Shock mounts. Shock mounts may be employed, based on
a definite need, and only after a careful review of
the design indicates that it is not otherwise feasible
to meet the shock requirements. Where a need for
shock protection is established, the mount characteristics
should be determined based on a knowledge of the particular
shock environment end the dynamic nature of the equipment.
Mounts must also be compatible with other shipboard
environments, such as vibration end service conditions,
and as such should meet the requirementz of MIL~M-17185.
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Most mountings have non-linear characteristics and their
properties under normal loading often change radically
with the large amplitudes and rates of loading encountered
under shock. Mount deflection under shock, especlally
for base mounted equipment should be considered in specifying
the clearances around the equipment and in the design of
connectlons such as wave guides and similar connections.
All mountings must have & positive, mechanical captive
i ature in their design.

\

6.2.2 This specification is very general so as to cover the entire
field of shipboard machinery, equipment and systems. In order to apply this
specificatlion properly, it is necessary to specify separately, describe, or
define the features enumerated in 6.1.

6.3 Test record.- For shock tested equipment the applicable test
record form is NAVEXOS 3373, Factory Test Record, HI Shock. Pads of these
forms may be obtained upon application to the Government inspector, except
that activities of the Department of Defense should make application to
the Commanding Officer, Naval Supply Depot, Philadelphia 20, Pennsylvania.
When requesting forms refer to both the title and number.

Notice,- When Government drawings, specifications, or other data are
used for any purpose other than in connection with a definitely related
Govermment procurement operation, the United States Government thereby
In¢urs no responsibility nor any obligation whatsoever; and the fact that
the Government may have formulated, furnished, or in any way supplied the
said drauings, specificatlions, or other data is not to be regarded by
implicatian or otherwlse as in any manner licensing the holder or any
other pergon or corporation, or conveylng any rights or permission tec
manuracture, use, or sell any patented invention that may in any way be
related thereto.

Preparing activity:
Navy - Ships
(Project MISC-NO13(NAVY))
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LIST OF MATERIALS (TABLE 1)

QUANTITIES ARE FOR: ONE MOUNTING

ITEM , SIZE NO. REQ'D
CAR BUILDING CHANNELY|4"x 13.8 |
CAR BUILDING GHANNEL V| 4"x 138 |
AUXILIARY MOUNTING PL/| L ¥/ |

SPACER o/ | SEE TABLE m | 1/BOLT
HEX. HD.BOLT ¥ %"—mx 7" LG, 8
HEX. HD. NUT V|2-10x7"Le |8
WASHER " v |2 6.D.x%“ 10| 16
I' STD. PIPE SPAGER W/ 2:—2“ LG 8

L~ STEEL

& STEEL (HEAT TREATED)

3 SIZE MAY BE INCREASED IN WIDTH ONLY FROM

27" 70

A MAXIMUM OF 36" AS REQUIRED FOR LARGE ITEMS

OF EQUIPMENT.
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SPACER DIMENSIONS v #

BOLT DIMENSIONS
SIZE A B T
INCH | INCH | INCH | INCH .
L .3 S 3
4 4 32 8
S 3 i 3
16 4 32 8
3 I 13 3
8 8 32 8
Lol 9 | L
2 4 16 2
3 [ 1 1 3
8 2 16 8
3 3 13 )
3 |'% 6 | 4

L~ SPACERS TO BE USED WHEN SECURING EQUIPMENT TO THE

MOUNTING PANEL ‘PIECE NO. 3)
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